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PRELIMINARY AND SHORT REPORT
STUDIES ON SILICON IN TISSUES WITH SPECIAL REFERENCE TO SKIN*
SIGFRID FREGEET, M.D.
There are only a few reports available on the
content of silicon in skin and its appendages (1, 2,
3, 4, 5), and the values given vary considerably.
For instance, in dry whole skin values from 38
to 44.000 5102 per gm. have been reported.
Since a reliable new method for the determina-
tion of silicon has become available (6), it was of
interest to reinvestigate the content of silicon in
the skin and its appendages.
MATERIAL AND METEODS
The amount of silicon was determined in human
epidermis, dermis, nail and hair; in sheep wool and
in feathers of chicken; and in human aorta, ten-
don, muscle and kidney. The human tissues were
obtained from cadavers and from surgical ma-
terial. Epidermis obtained from abdominal skin
was separated from the dermis with the heat-
method of Baumberger (7). Scales from patients
with psoriasis, exfoliative dermatitis and ichthyo-
sis also were analyzed. Prior to analysis all tissues
were cleaned with ethyl-ether or benzene.
It has been known that the greatest part of
epidermis, hair, nail, wool and feather is dis-
solved when treated with a mixture of alkali and
a reducing substance. The remaining alkali-insol-
uble component of hair, wool and feather consists
of the epicuticle. The epicuticle can also be iso-
lated by treating the tissues with chlorine water
(8, 9).
To obtain the insoluble fractions the tissues
were treated for four weeks with a mixture of
0.1 N sodium hydroxide and 0.01 M sodium thio-
glycollate at room temperature. Silicon was de-
termined both in the original tissues and in the
undissolved residue of all the tissues. Silicon in
epicuticle, obtained by chlorination of hair, wool
and feather was also determined. Samples of such
epicuticle were treated subsequently also with the
reducing alkaline solution and silicon was deter-
mined in the undissolved residue.
The total ash was determined in the original
tissues, in the alkali-insoluble components and
in the chlorine-separated epicuticle.
In order to study the distribution of total and
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alkali-insoluble silicon in epidermis, the cornifled
layer was separated from the non-cornified epi-
dermis by the strip-method (10). Scotch Electrical
Tape No. 5 and a silicon free glue made for this
purpose were used. The horny lamellae were
collected by acetone treatment of the tape. The
total and the alkali-insoluble silicon in the two
layers of epidermis were determined.
RESULTS
Among the human tissues, epidermis and hair
contained the largest amount of silicon. The mean
value for 167 specimens of dry epidermis was
found to be 106 2.7 Si02 per gm. with a S.D.
of 35.4. The mean value for 60 dry specimens of
hair was determined as 90 2.0 y Si02 per gm. with
a S.D. of 15.5, and for 40 dry specimens of nails
as 56 2.2 with a S.D. of 13.7. In human
dermis the following values were obtained: female
dermis 18 0.5 , male dermis with weak growth
of hair 19 0.5 , male dermis with strong growth
of hair 25 0.9 . Some human internal organs
and tissues also were examined with the following
results: aorta contained 41 3.3 , tendon 28
1.8 y, muscle 18 1.3 , and kidney 42 3.9
SiO2 per gm. dry tissue.
When skin and its appendages were treated
with the reducing alkaline solution, 33—68 per
cent of the amount of silicon was found to be
present in the undissolved residue, constituting
only 0.4—1.7 per cent weight of the original tissue
weight. In other tissues no more than 1—3 per cent
of the silicon was found in this insoluble fraction.
The chlorine-separated epicuticle contained 51—
66 per cent of the total silicon of hair. The silicon
in this epicuticle was insoluble in the reducing
alkaline solution.
The amount of ash in the original tissue was
determined as 0.5-2.3 per cent and in the alkali-
insoluble complex as well as in the chlorine-
separated epicuticle as 1.9—4.8 per cent.
About 40 per cent of the epidermal silicon was
found in the cornified layer. In percentage of dry
weight the amount of silicon in cornified and non-
cornified epidermis was about the same. About 80
per cent of the total silicon in the cornified layer
but no more than 7 per cent in the non-cornified
layer was alkali-insoluble.
Dry scales of patients with psoriasis and ex-
foliative dermatitis contained, on an average, 45
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Si02 per gm. Only about 22 per cent of the silicon
was alkali-insoluble. Dry "scales" of ichthyosis
contained 260—594 y 5i02 per gm. and 55—79 per
cent was alkali-insoluble.
DISCUSSION
Silicon occurs regularly in the skin and its ap-
pendages. It is accumulated in form of an alkali-
insoluble component in keratinous structures,
particularly in the epicuticle of hair and feathers.
The formation and accumulation of this alkali-
insoluble component with its enormous silicon
content probably has biochemical and functional
significance. It may contribute to the solidity and
great chemical resistance of keratinous structures.
It may play a role as a barrier of absorption. In
cases of incomplete keratinization such as occurs
in psoriasis and exfoliative dermatitis the silicon
content of the insoluble residue is low while in
ichthyosis which can be regarded as a "superkera-
tinization process" (11) it is extremely high. Thus,
possibly the uptake of silicon into the insoluble
residue plays a role in the keratinization process.
SUMMARY
Analysis of different cutaneous structures for
their silicon content yielded the following values,
expressed as Si02 per gm. dry weight: epidermis
106 2.7 'y, hair 90 2.0 y, nails 56 2.2 y,
wool 33 ', feather 340 y, male dermis with weak
hair growth 19 0.5 y, male dermis with strong
hair growth 25 0.9 y. Internal organs yielded
values of from 18—56 y 5i02 per gm. dry tissue.
About half of the silicon content in skin and its
appendages was found in a very small alkali-
insoluble fraction. Therefore, the silicon concen-
tration of this fraction was considerably greater
than that in the original tissue. The total ash con-
tent was about the same in this fraction and in the
parent tissue. In aorta, tendon, muscle and kid-
ney, most of the silicon was alkali-soluble.
The alkali-insoluble silicon in hair, wool and
feather was contained in the epicuticle.
Most of the silicon in the horny layer of the epi-
dermis was also insoluble in alkali. In contrast, in
the non-cornified epidermis most of the silicon
was soluble an alkali.
The amount of total and alkali-insoluble silicon
in scales of patients with psoriasis and exfoliative
dermatitis was smaller than in normal horny
layer. "Scales" of ichthyosis contained more of
insoluble silicon than normal horny layer does.
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